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and drawn so that the vectors shall be central on the circles 
I, 11, 111, which run through the middle of the respective 
adopted subareas. I n  order to get some idea of tlie average 
cyclonic and anticyclonic vectors in the cliflerent levels, the 
mean values of the vectors fonnd on the circles I, 11. 111, re- 
spectively. were taken, and these give the relations between 
the inner and tlie outer portions nf the masses of air in motion 
in cyclones and anticyclones. They are shown in Charts 17 
and 18. To secure one more concentration of the data, and 
to further eliminate the local defects. the nine levels were 
reduced to three by taking the means of the three upper, the 
the three middle, and the tliree lower strata together, respect- 
ively, and these are shown on Cliart 19. The following small 
Table 7 gives the corresponding iiumericnl i.esults; it is Table 
53 of tlie cloucl report. 

TABLE 7.-~Uiiari coriiposziifn ~ r o t c p l  iir three l e idx .  * 
ME\K . ~ N T I I ' T ~ ' L I ~ N I . ~ '  C'i)YPONI':;"I'rP. 

+ 0.7 
3.11 

__ .. . _. 

14.4 
89 

- 2 . 4  
$ 6 . 3  

6.7 
111 

- 

upper lerc.1. 

Ci.. Ci. H.. Ci. Co. 

5. 6 
73 

~- 

- 1 . 5  
+ 3 . R  

4.2 
112 
- - 

. -. . .- 

I. 

- 3.3 
- 4 . 5  

5. fi 
2:j.i 

Mitlcllr level. 

A. S.. A. Cu., H. Cu. 

- -  

11. 

+ 3.9 
- 5 . 2  

1;. 5 
307 

I,ou.er 1t.v.c.l. 

C!u.. R., Wind. 

11. r i  

--- 7. 1 
7. 1 
270 

- -_ 

+ 3.8 
- 4.1 

5. 3 
308 

~ 

+ 4.2 
- 1.;. 1; 

7. 9 
303 

+ 3.0 
- 7.0 

7. 1; 

394 
~ 

- .- 

111. 

+ 3 .3  
- 4.8 

5.3 
294 

- 1). 8 
- 9. 3 

!I. 3 
3ti5 

~~~ _____ 

M M N  CYCLONIC COMPONENTS. 

Uppar level. 

Ci.. Ci. K.. Ci. C!u. 

Middle lrrel. 

A. R.. A. C!u.. S. C!u. 

Lower lewl. 

Co.. R.. Wiiid. 

I. 

- 1. a 
+IO. 2 

10. 3 
96 

- 7.3 
+1x.1; 

211. I I  

111 
.. . - 

+ (1. 3 
-k 7.0 

8. 11 
88 

* I  'aq~y a n f  Table S2. 

It is evident tliat it wonlcl he of great aclmnt,age to meteor- 
ilogg to have similar observations continued systematica1l;F in 
the United States, so as erentunlly to obtain perfectly reliable 
rectors of motion throughout the atmosphere, and they should 
be extended to all parts of the world as rapidly as practicable. 
Ct is not very safe to draw conclusions estending to the entire 
itmosphere from the observations made at  a few selected locali- 
ties, such as those in the United States or Europe. but it 
.reems to lie necessary for 11s to do SO in the present incomplete 
Itate of meteorology. Moreover, we amst use the niaterial we 
uow have in discussing what are the fundamental principles of 
lpainics  that can Be admitted into the t,heory, nnd accoril- 
ugly I shall proceed to take up the obserrecl generd circula- 
tion and the local circulations. and compare them with the 
ksistiag theories in order to arrive at  siich riews as will 
,robably deteriiiine the theoretics of the clyiiaiuic meteorology 
)f tlie future. 

~ ~ 

NOTES AND EXTRACTS. 

MR. C. F. R. WAPPENHANS. 

Mr. Carl F. R. Wnppenhans. for ninny years a iiieaiber of 
the Signal (!orps and of tlie Weather Bureau. died at  Awn, 
Switzerland, February 4. 1904. Mr. Wappenhans was born 
at  Berlin. Prussia, in 1834, served as an oficer in the United 
States Navy from 18G3 to lHW, joined the Signal Corps on 
Jaunary 9, 1871, was placed on the retired list as first class 

11. 1 111. 

I -. . 

sergeant on December 38, 1891. was appointed local forecast 
official in tlie Weather Bureau on the same date, and resigned 
on August 31, 1901. He was in charge of the station at  
Inllianapolis, Ind., from January 30, 1871, until the date of 
his resignation, with the esception of four years, from 1879 
to 1883. when he was in charge of Detroit,, DIicli. Mr. Wap- 
penhnns was a man of most kindly and genial dispositVion. and 
a faithful and eflicient oficid.--H. E. 11'. 

THE WEATHER OF TEE MONTH. ' 

Ry Prof. hr.~al;.i~ J. H a w x ,  in chnrg-- of Divisiou of Heewclx aud Mctriwhgicd Ilatn. 

CHARACTERISTICS OF THE WEATHER FOR FEBRUARY. 

The weather of February, 1902, was iiiuuli like that of Fell- 
ruary, 1901. I n  the interior low temperatiires and great ilry- 
ness 1wevniled while on both coasts the precipitation 'R-as above 
the seasonal average. A remarkable feature of the month was 
the persistence of a ridge-shaped area of high pressure that 
esteacled from Tennessee aortliwestmnrcl evidently beyond the 
field of observation. This ridge of high pressure seems. to 
have been formed and iiiaintaiiiecl by the movement southeast- 
ward along the eastern slope of the Rocky Mountains in Brit- 

ish Columbia of area8 of liigli pressure of &her siiiall extent, 
get sufficient to prevent areas of low pressure from crossing 
the Rocky Mountains in the neighborhood of the fortyeighth 
parallel of latitude. All of the storiiis of the iiioiitli therefore 
escept the last one inover1 southeasterly over the Plateau 
region to the Tesns coast, thence easterly along the C h i l f  coast, 
and northeastward along the A4tlnntic. coast to New England. 
As in 1901 a great depression persisted over the North At- 
lantic off the Chnadian Maritime Provinces. Pressure WRR also 
remarkably low off the north Pacific coast and the rainfall in 
that region was estraorclinarily heavy. The temperature m'as 
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below the seasonal aTerage in the southeastern part of the 
country and above in the northwestern part. 
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PRESSURE. 
The distrilmtion of monthly mean pressure is sliowii graphic- 

ally on Chart IV and the numerical values are given in Taldes 
I and VI. 

The monthly mean pressure was three-tenths of an inch 
below the iiorinal on t,he north Pttcific coast ancl nver two- 
tenths below the normal on the iiorth Atlant.ic coast. It was 
also below the nornial in the interior districts by amounts rang- 
ing from .03 to .20 inch. 

The distinctive feature of tlie month WRM a ridge CJf  high 
pressure that covered the micldle Mis&wippi ~ t l l c l  Missouri 
valleys and stretched northwestward into Biitisli Colmnliia. 

Not a single low crossed the Rocky l\.Iountains in the neigh- 
borhood of the forty-eighth parallel of latitnile. 

As compared witrh the previous month. there was a inarkecl 
fall in pressure in all clistricts, save in tlie estreme son th rn  
portion of Chliforiiia. 
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TEMPEFtATURE OF THE Am. 
The clistrilmtion of iiionthly mean surface tenipernture. as 

deduced from the records of about 1.000 stations. is shown on 
Chart VI. 

The inoiith was unusually cold in the central valleys and the 
southeastern part of the country. where the negative depar- 
tures ranged from 5' in Floricla to 10' and over iii tlie lower 
Ohio Valley, Tennessee, and tlie iiiiddle iIIississippi Valley. 
In  New Englniicl ancl thence westward. through the lower Lake 
region, to the Pacific coast. incliuling all the coniitry west\vard 
of the Rocky Mountnins, temperttture was n1)ove the seasonal 
average by amounts ranging from 4' in New Eiigliind to 1 Y  in 
the upper Mississippi Vallq- and 8" over the Platean region. 

The average temperature for tlie several geographic. clist,ric.ts 
and the clepartmes from the iiorinal values are slinwu in the 
follomiiig table: 

ii iiernge trtrrgP,nfitres air11 tltp~irfrit-esf~*o~rr iiorttrnl. 

0 

- 1 . 0  - i. 3 
-10.1; 
- s. 2 
-10. I1 
- 5.1 
-10. 5 
- 5.1 

-1.- 
+ 2 . i  

+ 4.2 
+IS.! 

+in. I; + 1. ti 
+ i . 5  
+:is 

+ i.!l 
+ I . ?  

+ 8. 3 

+ 5.2 

+ 2.2 

New I.:u lalid ................... 8 
Middle jtlantie ................. 1'2 
South Atlantic .................. 10 
Florida Peuinsulu.. ............. 
East. ciulf. .  ..................... .I ! 

Miildlc Pwitiv.. ................ .: 5 
South Pacific. .................. I .4 

Average 
tt-iiiprr- 

tiirrs 
for tlic 

r u r r r u t  
IlIllUth. 

Q 

21;. 4 
29. 2 
41. i 
515. U 
4G. 1 
46. i 
28. 4 
21.9 
2u. u 
ll.!l 
20. G 
21.2 
21. 1 
32.3 
41.3 

.A 1; 
:1. li 
4.5. 1 
51. Ij 
w. u 

fs. 1 

- 

A vrr;igc 
Irynrtiircs 

si iiw 
Taiiuary 1. 

--0. R 
-:;. li 
-5.3 
-4. I 
-5. 0 
-2. 1; 
-5. 2 
-2. 1; 

+fi. h 
-0. I: 

+n. ? 

Ti: ; 
+n. s 
4-n. s 
+I. !I 
+4.2 
+4. IJ 
$?.I! 
+-n. li 
$1.0 

PRECIPITATION. 

Heavy rains fell over a narrow strip of country, extending 
from southern Mississippi anel Alabama northeastward into 
North Carolina, and torrential rains also fell on the Pacific 
coast from central Califoivia northward to the Straits of Fuca; 
elsewhere precipitation was below the seasonal average and 
this was particularly SO in the Ohio Valley where less than 
one-half inch of precipitation w a ~  recorded cluring the month. 
Heavy snows fell over the mountain districts of California 
a i d  Oregon. There was also more than the iisual amount of 
snow in North Carolina, in the western portion of South 
C'aroliiia. Tennessee, southern Missonri, and northern Arkan- 
sas. A t  the end of the month practically all of the snow had 
ilisnppenrecl escept iu the mountain districts of Pennsylvania, 
western New York, New England, on the Upper Peninsula 
of Michigan, in the Missouri Valley nncl in the mountain clis- 
tricts of the West. 

New Eugl.lnud.. ............ 
nIiddlt! Atlantic.. .. 
Hwitlr Atlautic ..... 
121~ &In Pen i usii 1 ii ......... 
East c iu l f . .  ................ 
West Iiiilf ................. 
I iliio Vallry iuid Truuessrr 

Yiddlr Blntenii.. ....................... 
Nnrthrrii Plntrau ...................... . (  12 
Nurtli Poaik.. ........................... 7 
hIiddlr Pamhr.. ........................ 5 
South Paci tic ............................ 4 

~ 

Average. 

1:'ii rreut 
Illmtll. 

liwhpr. 
4. u i  
4. I jY 
4.53 
4. Y2 
1;. OR 
1.58 
1.  til 
1 .  21 

0. I 
0. PR 
u. 64 
0.84 
u. a4 

0. ti1 
1.3; 
2.44 

12.11 
10.46 
4.04 

I .  in  

n. IM 

114 
138 
121 
1 $3 
183 
5IJ 
38 
45 
BR 14s 
47 
32 
I 2 
40 

R 
6lJ 

I l i  
I4!l 
1!18 
2.5.. 
155 

- 

IIcpart me. 

lir f 'n~&~-Professor Stupart says: 
Tlie rainfall ~ ~ I ~ I I I H  In I have bccn huniewhat grrater than average, both 

OII Vnnwurer I h n d  and the lower niainland of British Columbia. In 
the Northwest Territories the snclwfall was above average over the larger 
piirt o f  Ashinilwin and allout arerage elsewhere, while in &mitQha there 
\rna n slight rscess in thv more wectern portions of the Province nnd n 
deficiency in the txithterii portions. Fiuni Manitdm eastward to the 
Maritiitie Prnriiiws there was a fairly general deficiency of precipitation, 
ibscept it slight excess in the Ottawa Valley and in Cape Breton. in thr 
f l ist  inctance ciwing to tlie escelitionally heavy snowstorm of the 211, and 
in the cecoiirl to n lnrgr nnniber of falls of rain 11r snow at intervals dur- 
ing the month. 

SLEET. 

The following are the dates on which sleet fell in the re- 
spective States: 

Alabama, 4, 5, 6, 14, 15, 16, 21, 25. Arkansas, 1, 2, 3, 5, 10, 
13, 14, 15, 19, 20, 24, 27. California, 4, 7, 11, 16, 20, 25, 26, 
37, 38. Connecticut, 1, 2, 21, 
22. Delaware, 20,21. District of Columbia, 3,20, 21. Florida, 
4, 5, 9. Idaho, 5, 14, 15, 24, 26, 27, 
45. Illinois. 8. 20, 48. Indiana, 1, 10, 19, 20, 21, 28. Indian 
Territory, 19. Kansas, 1, 12, 13, 14. 15. 19, 
30, 88. Kentucky, 30, 91, 28. Louisiana, 3, 4, 5. Maine, 8, 18. 
1IIarylanc1,l. 2, 3, 20, 21. 38. Massachusetts, 2, 17. Michigan, 
7, 9. 13. 14, 28. Minnesota, 80, 26, 27, 48. Mississippi, 1, 4, 
5, 14. 31. Montana, 10, 
16, 18, 26, 87, 28. Nevada, 5. 7, 14, 17, 22. 35, 
86, 27, 28. New Jersey, 1, 2, 17, 21,, 
88. New Mesico, 25,8G, 27. New York, 2,31,22. North C'aro- 
h a ,  1,8,15, l G ,  20,Sl. 24, 25. Ohio, 
20, 21, 26, 27. Oregon, 4, 6, 7, 8, 27. 

Colorado. 6, 15, 18, 22, 26, 27. 

Georgia, 5, 14, 15, 16, 80. 

Iowa. 26, 27, 28. 

Missouri. 1. 5. 6, 13, 14, 19, 80, 28. 
Nebraska, 13. 

New Hampshire. 2, 17. 

North Dakota, 25, 26, 28. 
Oklahoma. 14, 19, 20. 
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I1 ' - 
uw. Mount Tarnal ais ('01 
u. Naut.ueket, d s s . ' .  ... .:: 
BW. nn ................. 
W. h.. .............. 
W. no ................. 
W. Neal] Bny Wash ........ 
ne. New Huv&~ Conn ...... 
nw. Nrr Pork, k. Y.... .... 
W. Do ................. 
w. Do ................. 
sw. no ................. 
U'. I)o ................ 
W. 1111 ................. 
W. Dn ................. 
ae. Do ................. 
w. Ourego. N. Y ........... 
nw. Peiissr~ilr, FIa.. ........ 
e. Point Heyex Light, Cal.. ................. 

Pennsylvania, 1, 2, 20, 21, 22. 
18, 20, 21, 22. 
13, 14, 17, 18, 19. 
26, 26. 
27, 28. 
Virginia, 1, 2, 21, 22, 85. 
13, 26, 2s. 

South Carolina, 14, 15, 16, 17, 
Tennessee, 

Utah, 5, 17. 22. 24, 
Virginia, 1, 16, 16, 17, 80, 21, 22, 

West 
Wyomiiig, 8, 9, 

South Dakota, 13, 15, 17, 18,' 27. 
Texas, 4, 5, 8, 19, 25. 

Vermont, 2, 3, 26. 
Washington, 4, 6 ,  6, 7, 8, 14. 15, 24. 25. 48. 

Wisconsin, 27, 28. 

HAIL. 

The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 5, 14. 15, 24, 27. Alizoiia, 26. Arkansas, 10. 13. 
14, 17, 19. 20, 44, 47. District of 
Columbia, 28. Georgia, 81. 27, 28. 
Indiana, 28. Kentucky, 28. Louisiana. ti. 19, 83, 84, 87. 
Maryland. 28. Mississippi, 14, 27, 28. North Carolina. 28, 
Ohio, 88. South 
Carolina, 27, SR. South Dakota, 36. Tesas, 19, 53, 24. Utah, 
17, 22, 24, 26, 27. 88. West 
Virginia, 28. 

Cnlifornis, 12, 25. 2ti. 27. 
Florida, 41, 84, 47, 28. 

Oregon, 4, 5, 7, 10, 18, 17, 25, 46, 27, 28. 

Washington, ti, 9, 20, 2ti. 27. 48. ----- -- 

HUMIDITY. 
The average by clistricts appear in the sulijoiiiecl table: 

__ 
8.5 
2 
:3 

l i  
LE 
11 
3 
? 
3 
8 
9 

13 
1s 
19 
?8 
3 

27 
14 
16 

Aiieruge relative humidity and dqicirttire8 front the worrml. _ _  - - 

New Euglaud ................ 
Middle Atlautie. ............. 
South Atlautie ............... 
Florida Peuinsula.. .......... 
East Gulf .................... 
West tiulf .................... 
Ohio Valley aud Teuuexw..  . 
LowerLake .................. 
Upper Lake .................. 
North Dakota ................ 
Upper Mississippi Valley.. ... 

Enst (iulf ......... 
West Gulf ......... 
Ohio Vallev aud Tc 

llpper Mississippi Valley.. ... 80 + 3 

5.6 + 0.1 Missuiiri Valley ............. 5.R 

4.9 + 0.3 Southeru blope.. ............ 4. S 

5.8 0.0 Middle Plateau ............. 6.3 
6.3  + 0.1 Northeru Plateau ........... 8.1 
6.8 0.0 North Pacific ................ 8.3 
5.9 - 0.4 MiddlePacific .............. 5.9 
5.8 + 0.7 Auath Pacine ................ 5.4 
5.1 - 0.2 

5. 5 + 0.1 Northern Hlos. ............. G.IJ 
5.? - 0.1 Middle S l o p .  ............... 5.3 

6.3 + 0.8 Snuthern Plateau ........... 3 . 1  

-_ ---e-- 
SUNSHINE AND (ILOUDINESS. 

The distribution of siinshine is graphically ~l iown on Chart 
VU, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts. 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 

Average ClowhneRn nnd dPpnrtrcre3 froni the sornrcd. 

+ 0.4 + l .? + 0. $1 

+ 0. 1 .+ 1.5 + 1.4 

+ 3. 1 

0.0 

+ 1.3 

+ 1.3 

WIND. 

The maximum wind velocity a t  each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitucle of Weather Bureau anemometers above ground. - 

Following are the velocities of 50 miles and over per hour 
registered during the month: 

JIuxinrlmnh wind aelocitka. 

Statious. 1 6 FT 3 I 11 stations. I- : g  

I Z l T  I $  
Auiarill~~, TES ........... 

Dn. ................ 
no. ................ 

Block Ixlnnd. It. I . .  ...... 
. Dn ................. 

1111.. ............... 
I ) I , .  ................ 

l ~ l l ~ a l o .  K. Y ............ 
l,o. ................ 
Ih,.. ............... 
110.. ....... 
Ih,. ................ 

IC'hieago, I l l . .  ............ 
i'lrrclnud, I Bhiu. ......... 
Ilrurer, Ibln. ............ 
Eastptwt. Me. .  ........... 

II,, ............... 
El Pwu, Trx.. .... 

Iin.. ........ 
no. .  .......... 

I)<J.. ............... 

laclymville. Fla .... 
lAvxlllgtoll, Ky.. ......... 
nruCic~~n. ~ltail  ........... 
31oiint.'ralarllJoia, Cal.. .. 

1hJ.. ............... 

1s 
19 
"6 
P 
:i 
n 

l i  
18 
P 
3 
4 
5 
5 
-I 

?S 
?S 
27 
? 

17 
Yi 
27 
"8 
PS 
2 3  w 
1G 
17 

57 
51 
G i  
72 
i 0  
53 
72 
50 
54 
&.' 
59 
51; 
50 
5u 
64 
58 
50 
54 
8.1 
i l  
51 
.w 
55 
50 
54 
1:11 
A:! 

w. I h  ................. U ................. 25 
1:nl Bluli; I.'al. .......... 55 .... 12 

- 

i.. 

0 
c 

* .- - 
i. - 
59 
.53 
55 
6.1 
50 
.% 
52 
74 
6? 
I 
55 
50 
@2 
51 
68 
58 
52 
55 
I 
58 
63 
5.1 
78 
GO 
98 
GO 
5'3 
- 

- 

d 
% e 
E - 

8. 
W. 
SW. 
e. 
ne. 
e. 
w. 
U. 
w. 
UU'. 
Urn-. 
IlW. 
uw. 
IlW. 

Ilw. 
sw. 

8. 
K. 
se. 
H. 

w. 

me. 

se. 

ue. 

Me. 
se. 
SW. 

__ 

ATMOSPECERIU IZLEOTRXCITY. 

Numerical statistics relative to nuroim and thunderstorms 
are gil-en in Talde IV, which shows the number of stations 
from which iiieteorological reports were received, and the 
number of such stations reporting thnnderstoiine (T) and 
auroras ( A )  in each State and on each day of the month, 
respectively. 

Th LI t I dtv-stn t t s. -Repor ts of !I 7 5 thunders tonus were re- 
ceived during the current iiioiitli as against 357 in 1901 and 
104 during the preceding month. 

The dates on which the number of reports of thnncleiwtorms 
for the whole country were most numerous were: 28th, 337; 
27th. 182; a w l ,  75. 

Reports were most nunieroiis from : Georgia, 75 : California, 
63: Oregon, 58. 

A t ~ t w m .  -The evenings on which blight moonlight must 
have interfered with observations of faint auroras are assume4 
to be the four prececling and following the date of full moon, 
viz: 18th to 26th. 

I n  C'nnarln: A thunderstorm was reported from New West- 
minster on the 21st. Auroras were reported as follows: Port 
Arthur, 25th: Minnedoxa, 3 d 7 t h ;  Qu'Appelle, 6th; Battleford, 
2 4  3d. Sth, 11th; Port Siiiipson, Oth, 14th. 

DESCRIPTION OF TABLES AND CHARTS. 
BY AI.FREU .I. IIHNHY, pr&ssor ad nf&t~rdqy .  

For description of tables and charts see page 570 of REVIEW for December, 1901. 


